Low density lipoprotein from humans supplemented with n-3 fatty acids depresses both LDL receptor activity and LDLr mRNA abundance in HepG2 cells.
Fish oil supplementation in humans is often associated with an expanded low density lipoprotein (LDL) pool that is not thought to reflect increased production. Since data on clearance of LDL after fish oil supplementation (FO-LDL) are equivocal, normal volunteers (four men and three women) received ten capsules containing 3.6 g eicosapentaenoic acid and 2.9 g docosahexaenoic acid (approximately 2.5% total calories as methyl esters) for 2 weeks. Total plasma cholesterol was unchanged, but triglycerides decreased 30%. Low density lipoprotein cholesterol (LDL-C) and high density lipoprotein cholesterol (HDL-C) were unchanged. Analysis of the LDL particles revealed that increased esterified cholesterol caused the FO-LDL core/surface ratio to be greater than baseline LDL (BL-LDL), resulting in a shift in mean LDL density from 1.060 to 1.056. N-3 fatty acids in FO-LDL were also increased greater than 40% at the expense of n-6 and n-9 fatty acids. Human hepatoma HepG2 cells were used to study the effects of FO-LDL on LDL receptor activity and mRNA abundance for the LDL receptor, 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, and various apolipoproteins associated with cholesterol metabolism. In this system FO-LDL reduced LDL receptor activity compared to BL-LDL. Scatchard analysis revealed that LDL receptor number (Bmax) was reduced to one-third normal (P less than 0.001) whereas particle binding affinity was unchanged. The mRNA abundance for the LDL receptor and apoA-I were also depressed, even by low concentrations (10 micrograms/ml and 20 micrograms/ml LDL protein) of FO-LDL as compared to BL-LDL. HepG2 cells incubated with FO-LDL had decreased cellular free cholesterol but increased cholesteryl esters. Thus, moderate supplementation with fish oil n-3 fatty acids in normal humans enriches their LDL particles in cholesteryl esters and n-3 fatty acids. These particles depress both LDL receptor activity and LDL receptor mRNA abundance in HepG2 cells.